1. Experimental Section
General Considerations
All reactions were conducted in oven-dried glassware (120 °C, >12 h), under an atmosphere of argon.
Commercially available reagents were used as received unless otherwise stated. Solvents were purified by passage through a bed of activated alumina (Grubbs-type solvent purifier). NMR spectra were recorded on Varian INOVA 400 and 600 MHz NMR spectrometers.
1
H data is presented as follows: chemical shift (in ppm on the δ scale relative to the residual solvent peaks), multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad, app = apparent), coupling constant (J/Hz), integration, assignment. Coupling constants were taken directly from the spectra.
13 C spectra were recorded at 100 MHz and all chemical shift values are reported in ppm on the δ scale relative to the residual solvent peaks. Mass spectrometry was performed on a JEOL JMS-SX102/SX102A/E mass spectrometer using APCI as an ionization method. Infrared spectra were recorded on a Thermo Scientific Nicolet iS10 and reported in units of cm -1
. The optical rotation was determined using a Jasco P-2000 polarimeter. Flash chromatography was performed on silica gel 60Å (230-400 mesh). An oven-dried 250 mL round-bottomed flask was charged with steroid (1 eq, 17.6 mmol, 5.00 g), N-bromo succinamide (1.1 eq, 19.4 mmol, 3.45 g), and benzoyl peroxide (70% w/w with water, 5 mol%, 0.88 mmol, 213 mg). CCl 4 (50 mL) was added and the reaction stirred rapidly. The reaction was warmed to reflux (80 o C), and the temperature maintained for 4 h. The reaction was allowed to cool to ambient temperature and a saturated solution of aqueous ammonium chloride (50 mL) was added. The reaction mixture was diluted with CH 2 Cl 2 (50 mL). The reaction was separated and organic phase washed with a saturated solution of aqueous ammonium chloride (3 × 50 mL). The aqueous phase was extracted with CH 2 Cl 2 (2 × 50 mL). The combined organic fraction was dried over magnesium sulfate, filtered and concentrated under reduced pressure to afford an orange solid. The bromide was isolated by flash chromatography (eluting with 70:30 hexane/EtOAc), as an off-white solid (4.05 g; 64 %); 1 3 50. 6, 47.8, 43.7, 41.1, 37.0, 36.5, 35.9, 34.0, 31.2, 21.8, 20.6, 18.4, 13.9; IR (neat): 2944 IR (neat): , 1736 IR (neat): , 1660 IR (neat): , 1404 IR (neat): , 1225 m/z (APCI) 198.3, 155.6, 136.3, 127.0, 123.0, 51.9, 47.7, 45.9, 45.5, 40.2, 36.0, 31.7, 31.5, 30.2, 22.0, 20.5, 19.5, 13.8 An oven-dried 250 mL round-bottomed flask was charged with deconjugated androgen (1.0 eq., 3.52 mmol, 1.00 g) and diazo transfer reagent (1.2 eq., 4.19 mmol, 951 mg). Anhydrous acetonitrile (100 mL) was added and the reaction was stirred rapidly under an atmosphere of Ar for 20 min at ambient temperature. Diazobicyclo-undecane (1.5 eq., 5.28 mmol, 800 µL) was added drop-wise over 10 minutes. The reaction changed from clear pale yellow to orange and cloudy. The reaction was stirred at ambient temperature for 2 h. The reaction was diluted with Et 2 O (50 mL) and quenched with a saturated solution of aqueous ammonium chloride (50 mL). The mixture was separated, extracted with Et 2 O (3 × 50 mL) and the combined organic phase washed with brine (2 × 50 mL), dried over magnesium sulfate and concentrated under reduced pressure to afford an orange solid. The steroidal diazo was isolated using the Isolera purification system (SNAP 25 g cartridge, gradient of 90:10 hexane/EtOAc to 5:95 hexane/EtOAc over 10 column 9, 129.0, 126.9, 126.8, 117.9, 51.8, 47.8, 44.7, 39.6, 35.9, 31.8, 31.4, 29.9, 23.7, 21.9, 20.7, 13.9 1, 164.7, 127.1, 127.0, 53.4, 52.2, 50.6, 47.8, 43.7, 41.1, 37.0, 36.5, 35.9, 34.0, 31.2, 21.8, 20.6, 18.4, 13.9 A 500 mL beaker was charged with bromide (1.0 eq., 13.7 mmol, 5.00 g). De-ionised water (50 mL) and ethanol (250 mL) were added and the resulting mixture stirred rapidly for 30 minutes. Zinc dust (15 eq., 206 mmol, 6.20 g) was added portion-wise and the resulting slurry was covered and stirred for 72 h at ambient temperature. The reaction was
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filtered through celite, washing with EtOAc (2 × 50 mL), and concentrated under reduced pressure, affording a white solid. The deconjugated androgen was isolated by flash chromatography (eluting with 80:20 hexane/EtOAc), as a white crystalline solid (2.03 g; 52 % 7, 138.9, 124.3, 122.3, 54.1, 51.1, 47.8, 36.9, 36.0, 35.9, 35.4, 34.1, 32.8, 31.7, 30.9, 21.9, 20.8, 19.4, 13.8 An oven-dried 250 mL round-bottomed flask was charged with deconjugated androgen (1.0 eq., 3.50 mmol, 1.00 g) and diazo transfer reagent (1.2 eq., 4.2 mmol, 953 mg). Anhydrous acetonitrile (100 mL) was added and the reaction was stirred rapidly under an atmosphere of Ar for 20 min at ambient temperature. Diazobicyclo-undecane (1.5 eq., 5.25 mmol, 800 µL) was added drop-wise over 10 minutes. The reaction changed from clear pale yellow to orange and cloudy. The reaction was stirred at ambient temperature for 2 h. The reaction was diluted with Et 2 O (50 mL) and quenched with a saturated solution of aqueous ammonium chloride (50 mL). The mixture was separated, extracted with Et 2 O (3 × 50 mL) and the combined organic phase washed with brine (2 × 50 mL), dried over magnesium sulfate and concentrated under reduced pressure to afford an orange solid. The steroidal diazo was isolated using the Isolera purification system (SNAP 25 g cartridge, gradient of 90:10 hexane/EtOAc to 5:95 hexane/EtOAc over 10 column volumes), as an orange solid (675 mg; 63 %). Compound was unstable and used directly.
General Procedures
General Procedure for the O-H insertion into alcohols and acids with steroid diazo compounds
An oven dried round-bottomed flask was charged with a solution of ROH (10 eq., 4.0 mmol), in degassed trifluorotoluene (5 mL), to which was added the catalyst (Rh 2 (S-DOSP) 4 : 1 mol%, 0.004 mmol; AgOTf: 5 mol%, 0.02 mmol), and the reaction stirred at room temperature for 10 minutes. A solution of steroid diazo (2 or 6; 1 eq., 0.4 mmol), in degassed trifluorotoluene (3 mL), was added dropwise over 1 hr. The progress of the reaction was monitored by TLC, and upon consumption of the steroidal diazo starting material (between 2 and 16 hr), the reaction was 147.5, 127.0, 68.7, 63.9, 51.6, 50.8, 47.9, 44.1, 38.4, 35.9, 31.5, 29.7, 22 4, 170.0, 154.6, 134.8, 124.9, 119.0, 74.6, 74.5, 51.8, 47.6, 46.5, 41.9, 35.9, 31.4, 30.9, 29.8, 22.0, 21.0, 20.4, 19.7, 13.8; IR (film): 2937 IR (film): , 1725 IR (film): , 1702 IR (film): , 1373 IR (film): , 1227 IR (film): , 1061 m/z (APCI) 192.5, 173.5, 154.5, 135.0, 124.9, 118.9, 74.3, 51.8, 47.6, 46.5, 41.9, 35.9, 31.4, 30.9, 29.8, 27.6, 21.9, 20.4, 19.7, 13.8, 9.3 170.6, 154.6, 134.7, 133.9, 129.7, 128.8, 127.4, 124.8, 119.0, 74.7, 51.7, 47.6, 46.4, 41.9, 41.4, 35.9, 31.4, 30.9, 29.8, 21.9, 20.4, 19.7, 13.8 Hz, 1-CH), 6.32 (dd, J = 9.9 and 2.9 Hz, 1H, 7-CH), 6.26 (dd, J = 10.1 and 1.9 Hz, 1H, 2-CH), 6.11 (dd, J = 9.9 and 2.0 4, 161.9, 152.7, 135.9, 128.8, 128.7, 128.6, 128.5, 124.5, 49.1, 48.6, 48.1, 41.3, 37.7, 35.7, 31.4, 21.6, 21.4 4, 124.3, 54.0, 51.0, 47.7, 38.8, 35.9, 35.8, 35.3, 34.1, 32.8, 31.8, 31.5, 30.9, 22.8, 21.9, 20.5, 17.6, 14.3, 13.9; IR (film): 3357, 2944 IR (film): 3357, , 1721 IR (film): 3357, , 1685 IR (film): 3357, , 1208 IR (film): 3357, , 1096 m/z (APCI) Isolated as a white solid (32 mg, 45%). R f = 0.50 (50:50 Hexanes/EtOAc); 1 H NMR (400 MHz; CDCl 3 ) δ 8. 25 (br. s, 1H, 5H, 5.24 (t, J = 3.0 Hz, 1H, 4.94 (d, J = 11.1 Hz, 1H, 4.83 (d, J = 11. 195.5, 148.4, 147.3, 137.1, 130.3, 129.3, 128.6, 128.4, 76.7, 74.4, 54.1, 51.1, 47.7, 38.5, 36.4, 35.9, 34.7, 33.1, 31.4, 29.5, 21.8, 20.2, 18.5, 13.9 2, 163.7, 156.9, 128.0, 127.9, 127.2, 80.5, 64.3, 52.4, 51.0, 47.9, 43.8, 38.3, 35.9, 31.4, 30.6, 22.1, 22.0, 19.1, 15.2, 14.2; IR (neat): 2941 IR (neat): , 1738 IR (neat): , 1664 IR (neat): , 1403 IR (neat): , 1186 IR (neat): , 1092 IR (neat): , 1010 m/z (APCI) 1, 162.9, 156.9, 128.3, 127.2, 82.6, 56.7, 52.1, 50.8, 47.9, 43.9, 38.1, 35.8, 31.4, 30.6, 22.1, 21.9, 19.1, 14.1; IR (film): 902, 1216 IR (film): 902, , 1374 IR (film): 902, , 1661 IR (film): 902, , 1742 IR (film): 902, , 2848 IR (film): 902, , 2916 m/z (ES) 9, 167.1, 157.4, 126.9, 125.5, 125.4, 75.3, 73.1, 73.0, 52.9, 50.8, 48.0, 44.3, 40.4, 35.9, 31.5, 30.4, 28.6, 22.2, 22.1, 20 
